Background: Thymolipoma is a rare benign tumor of the mediastinum, accounting for 2-9 % of all
INTRODUCTION
Thymolipoma is an uncommon benign tumor of the thymus consisting of mature adipose tissue and thymic tissue in variable portions (1) . The term thymolipoma was first introduced in 1948 by Hall to describe this tumor (2) . Up to 2008, less than 200 cases of thymolipoma had been reported in the world literature (3) . This tumor occurs more frequently in young adults (4) . Many patients are asymptomatic. Others may present with nonspecific symptoms such as chest pain and dyspnea. The tumor is sometimes associated with parathymic disorders such as myasthenia gravis, Graves' disease, hypogammaglobulinemia, aplastic anemia, red cell aplasia, and Hodgkin's disease (1, (3) (4) (5) (6) . Chest X-ray may be normal or it may show an abnormal radiological appearance such as cardiomegaly, a mediastinal mass or mediastinal widening (3, 6, 7) . Surgical resection is the treatment of choice in the patients with thymolipoma (5). Few studies have analyzed the clinical and radiological features and the surgical outcomes of this tumor (4, 5, 7, 8) . We present an evaluation of the clinical and radiological features and the surgical outcomes in 11 cases of thymolipoma.
MATERIALS AND METHODS

This retrospective study was conducted at Sureyyapasa Chest Diseases and Thoracic Surgery
Training and Research Hospital in Istanbul, Turkey. The study was approved by the scientific committee of our institute. We reviewed pathology laboratory records from the beginning of 2005 to the end of 2013. We identified 11 cases of thymolipoma during this period. The histology of all resected tumor specimens was reexamined by a pathologist experienced in thoracic pathology. The diagnosis of thymolipoma was based on the presence of a mixture of benign thymic tissue and mature adipose tissue in the tumor at microscopic examination.
The clinical files of the patients were analyzed retrospectively. For each patients, the following information was noted: age, sex, smoking habit, symptoms, radiological features, diagnostic investigations, pathological findings, treatment, and outcomes. All patients underwent routine laboratory studies and electrocardiography. Chest X-ray and computed tomography (CT) of the thorax were evaluated in all patients. Two patients were additionally evaluated with magnetic resonance imaging (MRI). 18-Fluoro-deoxyglucose positron emission tomography-computed tomography (FDG PET-CT) scan was performed in three patients. The patients' follow-up was completed as of December 2014. The hospital electronic database was reviewed to obtain follow-up information. Patients were asked about their symptoms and chest-x ray were performed, and if necessary CT of the thorax. The modified Osserman's classification was used to assess the severity of myasthenia gravis throughout the patients' preoperative care and postoperative follow-up (4).
RESULTS
There were eight male and three female patients, indicating a male to female ratio of 2.7:1.
Their ages ranged from 27 to 72 years, with mean age of 40 years. Seven patents (63.6 %) were younger than 40 years. All patients described pulmonary and/or extrapulmonary symptoms. The most frequent symptom was chest pain. Two patients (18.2 %) had myasthenia gravis. The severity score of the myasthenia gravis was IIa for one patient. She received high dose corticosteroid therapy and pyridostigmine bromide. She had also Graves' disease. The severity score was I for the other patient. He received only pyridostigmine bromide. Table 1 shows the clinical data of the patients. proposes that diffuse thymic hyperplasia is replaced by adipose tissue, the same process that occurs in the normal thymus (9, 11).
Thymolipoma can occur at any age, but is more common in young adults. The majority of thymolipomas are diagnosed in the first four decades of life (7, 8, 12) . There is no sex predilection (7, 9, 12) . Many patients are symptom-free at the time of diagnosis and the tumors are identified incidentally by chest x-ray or computed tomography of the thorax during a diagnostic workup for other medical problems. Others present with nonspecific symptoms such as chest pain, cough, dyspnea, respiratory tract infections, hemoptysis, dysphagia, hoarseness, tachypnea, cyanosis, and weight loss. Most symptoms are related to the local growth of the tumor and mechanical compression of adjacent mediastinal organs (1, 5, 7-9, 11, 13) . Thymolipomas often become large and they can reach a huge size (3, 5, 6, 8, 9) .
According to our review of the literature, the largest size of thymolipomas that have been reported in the literature is 36 cm and their weight ranges from 31 g to 16 kg (5, 8, 14) . These tumors are sometimes associated with parathymic disorders such as myasthenia gravis, Graves' disease, hypogammaglobulinemia, aplastic anemia, red cell aplasia, and Hodgkin's disease (1, 3-6). The incidence of myasthenia gravis associated with thymolipoma is between 2.8 % and 50 % (5). In the present series, all patients were symptomatic. Two patients had myasthenia gravis. One of them had also Graves' disease.
Radiographic features are variable. Chest X-ray may reveal an enlarged cardiac silhouette mimicking cardiomegaly. It may show a mediastinal mass or widening. The tumor may present with normal chest X-ray, as happened in our four cases (6, 7, 11, 12) . CT and MRI may helpful in the diagnosis of thymolipoma. CT reveals a mass in the anterior mediastinum.
It may demonstrate fat tissue within the tumor, as showed in our four patients (3, 7, 11) .
Although the diagnosis of thymolipoma is strongly suggested by CT and MRI, histological examination requires to make an definitive diagnosis or even to differentiate benign from malignant tumors (3, 5, 11) . The differential diagnosis of this tumor includes lipoma, mediastinal lipomatosis, mediastinal cysts, thymoma, thymic hyperplasia, teratoma, aneurysm of aorta, liposarcoma, lymphoma, and thymic carcinoma (9) .
The treatment of choice is surgical resection of the tumor, which can be accomplished via sternotomy, thoracotomy or thoracoscopic approach (3, 5, 7, 11, 15) . The surgical approach is chosen according to the location and extent of the tumor (3, 5) . Complete surgical excision is generally curative (3, 7, 11) . The tumor does not recur after surgical resection (5, 7) . Surgical resection of the tumor may be followed by an improvement of myasthenic symptoms in patients with myasthenia gravis (7) . However, myasthenic symptoms may persist in some patients (5) . In the present series, the patients showed no evidence of recurrence or residual tumor during the follow-up. While one patient experienced an improvement in myasthenia gravis symptoms after a resection of thymolipoma, myasthenic symptoms persisted in the other patient.
In conclusion, thymolipoma is a rare tumor of the thymus. It may be associated with myasthenia gravis. Surgical resection is the treatment of choice in the patients with thymolipoma. Complete surgical resection is curative in most patients. 
